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(54) PLASTIC SUBSTRATE FOR REFLECTIVE LIQUID CRYSTAL DISPLAY ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a plastic substrate for a reflective liquid crystal display 
element excellent in chemical resistance, heat resistance and dimensional stability and 
additionally in surface smoothness and a barrier property to water vapor and oxygen. 
SOLUTION: The plastic substrate for the reflective liquid crystal display element has 
smoothness improving layers (b) composed of a cyanate resin with 3-50 jum thickness on both 
surfaces of a base substrate (a), consisting of a pre- preg prepared by impregnating glass cloth 
with a resin composition containing the cyanate resin, drying and heat molding, with 50-500 jurr) 
thickness, has a protective layer (c) against a mixture of hydrofluoric acid and nitric acid 
composed of an acyclic epoxy resin with 2-15 fxm thickness on one surface thereof and has a 
water vapor barrier layer (d) composed of Ta205 or Si3N4 with 300-1 ,000 &angst; thickness 
and the protective layer (c) against the hydrofluoric nitric acid on the other surface. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Carried out hot forming of the prepreg which made glass fabrics sink in and dry the 
resin constituent containing cyanate resin. It has the smooth nature amelioration layer (b) to 
which thickness becomes both sides of a base substrate (a) whose thickness is 50-500 
micrometers from the cyanate resin which is 3-50 micrometers. It has a FUTSU-proof nitric- 
acid protective layer (c) by with a thickness [ 2-15micro ] cycloaliphatic epoxy resin on the one 
side. The plastic plate for reflective mold liquid crystal display components which has the steam 
barrier layer (d) to which thickness becomes a confrontation from Ta 205 or Si3N4 which is 
300-1 000A, and said FUTSU-proof nitric-acid protective layer (c). 

[Claim 2] The plastic plate for reflective mold liquid crystal display components according to 
claim 1 said whose cyanate resin is novdlak mold cyanate resin. 

[Claim 3] The plastic plate for reflective mold liquid crystal display components according to 
claim 1 or 2 characterized by including the inorganic filler which becomes a resin constituent 
containing said cyanate resin from spherical fused silica with a mean particle diameter of 2 
micrometers or less [claim 4] claims 1-3 characterized by being cycloaliphatic epoxy resin in 
which said cycloaliphatic epoxy resin is shown by the general formula (1) — the plastic plate for 
reflective mold liquid crystal display components any or given in 1 term. 
[Formula 1] 




< l > 



[Translation done.] 
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* NOTICES * 

JPO and NCIP1 are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Rigidity, chemical resistance, thermal resistance, and dimensional stability 
of this invention are good, and it is related to the plastic plate for reflective mold liquid crystal 
display components excellent in the barrier property and surface smooth nature to a steam, 
oxygen, etc. 
[0002] 

[Description of the Prior Art] In recent years, a liquid crystal display component has the 
advanced demand of thin-film-izing, lightweight-izing, enlargement, configuration-izing of 
arbitration, curved-surface display correspondence, etc. Especially about a pocket device, 
lightweight-izing and high endurance is required strongly, the liquid crystal display panel which 
changes to the conventional glass substrate and uses plastics as a substrate is proposed as 
these use is expanded, for example, it is proposed by JP,1 0-77321, A. However, the further high- 
speed responsibility is recently required with color animation of liquid crystal, and the need of 
TFT is increasing. However, the present condition is that the glass substrate is still used for the 
liquid crystal display substrate for TFT from problems, such as a dimensional change by the 
repeat of being exposed to an elevated temperature in the manufacture process, and an 
etching / washing process and a desiccation process. On the other hand, the reflective mold 
liquid crystal display component attracts attention from a viewpoint of a low power in recent 
years, and examination of plastics-izing of a substrate is advanced too. For example, using for a 
reflective mold liquid crystal display substrate the base substrate containing the fiber cloth with 
which resin, such as a glass epoxy base substrate, sank in in JP,1 1-2812,A is shown. However, in 
order to use for the substrate for TFT-liquid-crystal display devices, in addition, thermal 
resistance was inadequate, the wave by the fiber cloth was reflected also in the front face, and 
the smooth nature demanded as a display device was not obtained. 
[0003] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is offering the plastic 
plate for reflective mold liquid crystal display components to surface smooth nature and a steam, 
and oxygen which was excellent in barrier property in addition to chemical resistance, thermal 
resistance, and dimensional stability. 
[0004] 

[Means for Solving the Problem] Namely, this invention carried out hot forming of the prepreg 
which made glass fabrics sink in and dry the resin constituent containing (1) cyanate resin. It has 
the smooth nature amelioration layer (b) to which thickness becomes both sides of a base 
substrate (a) whose thickness is 50-500 micrometers from the cyanate resin which is 10-15 
micrometers. It has a FUTSU-proof nitric-acid protective layer (c) by with a thickness [ 2- 
15micro ] cycloaliphatic epoxy resin on the one side. The plastic plate for reflective mold liquid 
crystal display components which has the steam barrier layer (d) to which thickness becomes a 
confrontation from Ta 205 or Si3N4 which is 300-1 000A, and said FUTSU-proof nitric-acid 
protective layer (c). 

(2) The plastic plate for reflective mold liquid crystal display components of (1) said whose 
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cyanate resin is novolak mold cyanate resin. 

(3) (1) characterized by including the inorganic filler which becomes a resin constituent 
containing said cyanate resin from spherical fused silica with a mean particle diameter of 2 
micrometers or less, or (2) plastic plates for reflective mold liquid crystal display components of 
plastic plate (4)0) characterized by being cycloaliphatic epoxy resin in which said cycloaliphatic 
epoxy resin is shown by general formula (1) - for reflective mold liquid crystal display 
components (3). 
[Formula 2] 




( i ) 



It comes out. 
[0005] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. 
Transparency is not required in order to use the base substrate of <base substrate (a)> this 
invention for the reflective mold liquid crystal display substrate which does not use the 
transmitted light. 50-500 micrometers of thickness of this base substrate are 100-400 
micrometers preferably. In less than 50 micrometers, since weight will become large too much if 
there is a possibility that the rigidity of a substrate may be unmaintainable and it exceeds 1000 
micrometers, there is a possibility that the merit of plastics-izing aiming at lightweight-izing may 
be lost. Moreover, it is more preferably desirable [ the average heat ray expansion coefficient in 
50-200 degrees C ] preferably that it is the range of 0-20 ppm -5-25 ppm -5-30 ppm. A 
difference with the mean coefficient of linear expansion of the metal with which it will be used 
for wiring if [ above-mentioned ] a mean coefficient of linear expansion is within the limits is 
small, and when exposed to an elevated temperature, there is no possibility of producing an open 
circuit. The base substrate of this invention infiltrates cyanate resin into glass fabrics, can carry 
out hot forming of the dry prepreg, and can manufacture it. Since thermal resistance is high and 
coefficient of linear expansion is low as cyanate resin used for this invention, novolak mold 
cyanate resin and/or its prepolymer are desirable. Novolak mold cyanate resin here is obtained 
by making the novolak resin of arbitration, and cyanate-ized reagents, such as halogenation 
cyanogen, react, and can be prepolymer-ized by heating this obtained resin. Moreover, in order 
to raise an elastic modulus to the resin constituent of this invention, to reduce coefficient of 
linear expansion and to reduce absorptivity, an inorganic filler may be used together with 
resinous principles, such as cyanate resin, and spherical fused silica with a mean particle 
diameter of 2 micrometers or less can be mentioned as an example of a desirable inorganic 
bulking agent. 

[0006] The smooth nature amelioration layer of <smooth nature amelioration layer (b)> this 
invention 100nm or less of smooth nature in which the wave reflecting the textile of the glass 
fabrics which a base substrate has can be improved, and a semi-conductor and an insulating 
layer can be made to form in a vacuum process, namely, the surface structure analysis 
microscope New View 5032 (product made from Zygo Corporation) — visual field: — it is 
required in order that the height of the apex of fiber texture and the minimum point of adjoining 
each other when observing by 1.44mmx1 .08mm may set to 100nm or less. Moreover, it is 
desirable for there to be few differences of coefficient of linear expansion with a base material 
layer as the quality of the material. If the difference of coefficient of linear expansion with a base 
material layer is large, by the high temperature change at the time of substrate processing, 
interlaminar peeling will be started or a crack will arise in a smooth nature amelioration layer. 
Therefore, the same cyanate resin as the resin specifically used for a base substrate is the 
optimal. Moreover, as for the thickness, it is desirable that it is 3-50 micrometers. Furthermore, 
10-30 micrometers is 10-25 micrometers most preferably. Sufficient surface smooth nature can 
be obtained without starting interlaminar peeling, if it is this within the limits. Smoothness is 
acquired by stiffening the cyanate resin which inserted into the plate which has smooth fields, 
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such as glass, and was coated on the base substrate. 

[0007] The FUTSU-proof nitric-acid protective layer (c) of <FUTSU-proof nitric-acid protective 
layer (c)> this invention carries out the duty which protects the steam barrier layer (d) later 
mentioned from the FUTSU nitric acid used for etching of a semi-conductor or an insulator 
layer, and not exfoliating with a steam barrier layer in heating / water absorption process is 
called for. Therefore, the quality of the material has good cycloaliphatic epoxy resin which is 
excellent in both FUTSU-proof nitric-acid nature and adhesion, and the thickness is 2-15 
micrometers. Moreover, what has the structure shown in a general formula (1) also in 
cycloaliphatic epoxy resin is desirable. 
[Formula 3] 




( L> 



Carry out the laminating of this FUTSU-proof nitric-acid protective layer (c) to right above [ of a 
steam barrier layer (d) ], and it protects a direct steam barrier layer, and also is carrying out a 
laminating also on a smooth nature amelioration layer, and is bearing protection of a base 
substrate. Moreover, it is also possible to advance the smoothness of a substrate further by 
performing the same smoothing as a smooth nature amelioration layer (b). 

[0008] Since it excels in the barrier property to transparency, a steam, and oxygen as a steam 
barrier layer (d) used by <steam barrier layer (d)> this invention, Si4N3 is desirable. Moreover, 
when making FUTSU-proof nitric-acid nature perfect, although it is inferior at economical 
efficiency, Ta 205 is sufficient. Being able to form these by the approach (vacuum deposition 
method, reactive deposition method, sputtering method, reactive sputtering method, ion plating 
method, reactant ion plating method, etc.) of common use, for example, physical methods, and 
the chemical approaches (a CVD method, a plasma-CVD method, laser CVD method, etc.), the 
thickness is 300-1 000A. 
[0009] 

[Example] Although an example explains this invention still more concretely below, this invention 
is not restricted at all by this. 

The <production of base substrate (a)> novolak mold cyanate resin (PT60 made from 
RONZAJAPAN, Inc., number average molecular weight 800) 100 weight section and the phenol 
novolak resin (PRmade from Sumitomo DEYUREZU- 51714) 2 weight section were dissolved in 
the methyl ethyl ketone in ordinary temperature, the epoxy silane coupling agent (Nippon Unicar 
make A-187) 1 weight section and the spherical fused silica (SO-25made from ADOMA, Inc. tex 
R mean particle diameter of 0.5 micrometers) 150 section were added, and it stirred for 10 
minutes using the high-speed agitator. It sank into glass fabrics (200 micrometers in thickness, 
the Nitto Boseki make, WEA-7628), the prepared varnish was dried with the 120-degree C 
heating furnace for 2 minutes, and varnish solid content (component which resin and a silica 
occupy in prepreg) obtained about 50% of prepreg. Heating pressing was performed at pressure 
4MPa and the temperature of 220 degrees C for 1 hour, having used as the corrosion plate the 
stainless plate of a two-sheet pile and the mirror plane which carried out mold release 
processing for this prepreg, and the base substrate was obtained by carrying out postcure with a 
250-degree C drier for bottom 1 hour of nitrogen-gas-atmosphere mind. 
[0010] The smooth nature amelioration layer of 20 micrometers of one side was formed by 
carrying out the coat of what dissolved the <laminating of smooth nature amelioration layer (b)> 
novolak mold cyanate resin (PT30 made from RONZAJAPAN, Inc.) 100 weight section, and the 
phenol novolak resin (PRmade from Sumitomo DEYUREZU- 51714) 2 weight section at 60 
degrees C to both sides of said base substrate (a), and making it they put and carry out heat 
hardening with the glass plate which carried out mold release processing. 

[001 1] To the <membrane formation of steam barrier layer (d)> pan, RF spatter was used for one 
side and the steam barrier layer (d) was formed with the tantalum pentoxide target. Membrane 
formation conditions were lengthened to initial degree of vacuum 5x10-6 Torr, set Ar partial 
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pressure as 2x10-4 Torr, and formed membranes in thickness of 400A. 
The <laminating of FUTSU-proof nitric-acid protective layer (c)> last is received by solid 
content conversion at the alicyclic epoxy (die eel company make: SEROKI side 202 1P) 100 
weight section. The curing agent bisphenol S(die eel company make: prototype EX-1(B)) 3 weight 
section, One weight section addition was carried out, the 0.5 weight section and a surface active 
agent F-474 (Dainippon Ink make) were dissolved in 2-butoxyethanol, and the DIP coat of the 
cation catalyst (die eel company make: prototype EX-1(A)) was carried out by the thickness of 
0.5 micrometers. 170 degrees C, after carrying out precure of this for 30 minutes, heat curing of 
it was carried out for 200-degree-C 2 hours, and the plastic plate for reflective mold liquid 
crystal display components of this invention was obtained. 

[0012] DMSO-proof [ <evaluation> (1) ] nature: After immersing the sample in 60-degree C 
dimethyl sulfoxide (DMSO) and leaving it for 15 minutes, the sample was taken out and the 
appearance was observed visually. 

(2) NMP-proof nature: After immersing the sample in 23-degree C N-methyl pyrrolidone (NMP) 
and leaving it for 20 minutes, the sample was taken out and the appearance was observed 
visually. 

(3) liquid crystallinity-proof: the front face of a sample — the Merck Co. make — after hanging 
down one drop of ZIL-4792 and leaving it in 150-degree C oven for 1 hour, the sample was taken 
out and the appearance was observed visually. 

(4") Cycle test : cycle processing which makes desiccation 1 cycle for 200-degree-C 30 minutes 
with 80 degrees-C voile 30 minutes of pure water was performed 3 times, and appearance 
change of the inorganic film was observed with the 100 times as many optical microscope as 
this. 

(5) Barrier property : measure 40 degrees C and the barrier property to 90% steam using Mocon 
moisture-vapor-transmission measuring instrument PERMATRAN-W3/31 MG. 

(6) FUTSU-proof nitric-acid nature: a sheet front face — 50% fluoric acid water-solution: — one 
drop of FUTSU nitric acid prepared so that a nitric-acid water solution might be set to 1:5 70% 
was dropped at both sides, and the surface condition was observed for temperature after 20- 
hour neglect at 25 degrees C. 

(7) Mean coefficient of linear expansion : after raising temperature from a room temperature to 
(the heat deflection temperature of -20 degrees C) and holding it for 20 minutes at a rate of 5 
degrees C in the bottom of existence of nitrogen, and 1 minute using TMA/SSby SEIKO 
electronic company 120C mold thermal stress distortion-measurement equipment, temperature 
was cooled to the room temperature at a rate of 5 degrees C, and it was made to hold at a room 
temperature for 5 minutes in 1 minute. Then, again, temperature was raised at a rate of 5 
degrees C in 1 minute, and the value at the time of 50 degrees C - 200 degrees C was measured 
and calculated. 

(8) Storage modulus : the 10mmx60mm test piece was started, the temperature up was carried 
out by part for 3-degree-C/using the dynamic viscoelasticity measuring device DMA 983 by TA 
instrument company, and it asked for the storage modulus in 200 degrees C. 

(9) Deformation of curvature, bending, etc. : after making silicon nitride (Si3N4) form by the 
thickness of 3000A by sputtering and returning it on a substrate at ordinary temperature, it 
installed in the surface plate and curvature was observed. 

(10) resistance: — aluminum is formed by the thickness of 3000A by sputtering on a substrate - 
- making — photograph RISOGURAFU — a simulation circuit pattern with a width of face [ of 10 
micrometers ] and a die length of 30mm is made to form, golden 2000** ** carried out 
sputtering to the part of 5mm of pattern both ends, and the electrode for resistance 
measurement of 5mm** was made to form by law The resistance between the both ends at this 
time was measured as R0. It continued, the metal mask which has opening of 10mm** was 
arranged in the center section of the circuit pattern, and each class of SiN (2000A) / amorphous 
silicon (500A) / SiN (2000A) was made to form by Continuation CVD. The resistance between 
the both ends when returning to ordinary temperature was measured again, and it was referred 
to as R1. Furthermore, after putting into 200-degree C oven for 1 hour, the resistance between 
the both ends when returning to ordinary temperature was set to R2. 
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(1 1) a front face — smooth — sex:surface structure analysis microscope New View 5032 
(product made from Zygo Corporation) — visual field: — observe by 1.44mmx 1.08mm and 
measure the height of the adjacent apex of fiber texture and the adjacent minimum point. 
[0013] Each evaluation in an example is shown. 

(I) NMP-proof [ DMSO/-proof /-:-change-less (2) ] nature: — liquid crystallinity-proof 

[ change-less (3) ]: — change-less (4) cycle test: — abnormalities-less (5) barrier-property [, 
such as a crack, ]: — it is before and after processing and 0.05g/m2day and change were not 
accepted. 

(6) FUTSU-proof nitric-acid nature : as for change of a crack etc., both sides were not 
accepted. 

(7) Mean coefficient of linear expansion : it was as good as 12 ppm. 

(8) Storage modulus : 20GPa and a very upright value were shown. 

(9) Deformation of curvature, bending, etc. : it was as good as 1mm or less. 

(10) Resistance : R1/R0=1.01, R2/R0=1.01, and change were not accepted. 

(I I) Surface smooth nature : the height of an apex and the minimum point was as good as 50nm. 

From the above result, this invention showed the suitable engine performance as a plastic plate 

for reflective mold liquid crystal display components. 

[0014] 

[Effect of the Invention] Since it is proud of the engine performance which was excellent also to 
which item of oxygen, steam barrier property, dimensional stability, rigidity, and surface smooth 
nature in addition to chemical resistance and thermal resistance, the base substrate structure of 
this invention can be used suitable for the plastic plate for reflective mold liquid crystal display 
components. 



[Translation done.] 
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